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[57) ABSTRACT

A device for rotatably supporting a temperature probe
disposed in an oven for heating a material. The probe
has one end provided with a plug and another end for
insertion into the material for detecting the temperature
thereof. The device includes a socket section secured to
one of the wall surfaces of the oven chamber, the socket
section nonrotatably supporting a contact mechanism

which in turn rotatably and disengageably supports the
plug while the contact mechanism receives signals from

the temperature probe through the plug.

8 Claims, 8 Drawing Sheets
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1
DEVICE FOR ROTATING AND SUPPORTING A
TEMPERATURE PROBE

This application is a continuation of application Ser.
No. 758,230, filed as PCT JP84/00551 on Nov. 16,
1984, published as W(085,/02456 on June 6, 1985, now

abandoned.

-

TECHNICAL FIELD

The present invention relates to a high-frequency
heating apparatus used for a cooking apparatus using a
turntable having a temperature probe for detecting the
temperature of food to be heated, and more particularly
to improvements in a device for rotatably and support-
Ing the temperature probe.

BACKGROUND ART

FIGS. 1 and 2 are schematic sectional views of a
conventional high-frequency heating apparatus
equipped with a temperature probe having a jack on the
oven top plate.

A motor 2 1s disposed at the bottom of an oven cham-
ber 1. A turntable 5 supported by rollers 4 is rotatably
~carried by the motor 2 through a rotary shaft 3. Food 6
‘placed on the turntable is heated by microwaves. With
the temperature detector means 8 of a temperature
probe 7 mserted into the food 6, temperature data are
transferred through a cable 9 and a plug 10. A jack 11 in
a device for rotatably supporting the temperature probe
7 18 secured, through a choke cover 12 for preventing
leakage of electric waves, to an oven top plate 1A at or
adjacent its center axis corresponding to the center of
the turntable 5. The plug 10 of the temperature probe 7
is held by a resilient metallic plate 13. Electric signals
are adapted to be taken out from an electric output
terminal 14A and an electric output terminal 14B
pressed by a sleeve 15. These terminals 14A and 14B are
insulated from each other by an insulator 16. A resin
pipe 17 surrounding the jack 11 assures slide and rota-
tion of the jack 11.

Vapor produced by the food 6 when it is heated, is
adapted to be discharged to the outside after having
passed through exhaust ports 1B in the oven top plate
1A and a louver means 18A of a body 18.

The plug 10 of the temperature probe 7 is secured to
the jack 11 which is rotatable. In order to assure rota-
tion of the jack 11, the pipe 17 is required.

According to such a construction, electric waves
may leak from the inside of the oven chamber 1 to the
outside. In order to prevent such leakage, a large choke
cover 12 1s indispensable, so that the apparatus is com-
plicated in construction and is relatively large.

FIG. 2 illustrates the high-frequency heating appara-
tus of FIG. 1 with the temperature probe 7 removed
from the temperature probe mounting unit, so that the
apparatus 1s used as a normal microwave oven.

When the apparatus is used in such way, the tempera-
ture probe 7 and the jack or device 11 for rotatably
supporting the temperature probe 7 are exposed di-
rectly to vapor, oil or stock produced from heated food
in the heating chamber. In particular, the inside of the
probe rotatably supporting device or jack 11 which is
hermetically sealed, is always filled with vapor. The
resilient metallic plate 13, the sleeve 15 and the insulator
16 therefore get rusty and dirty, thus provoking an
Increase in contact resistance and decrease in insulation
resistance. When the temperature probe 7 is inserted
into the jack 11 to be connected thereto as necessary,
such increase in contact resistance and drop in insula-
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tion resistance disable accurate transmission of electric
signals to a temperature control circuit disposed outside
of the oven. In the worst case, no electrical conduction
1s made.

In the inside of the probe rotatably supporting device
or jJack 11 which is filled with vapor, vapor is converted
into waterdrops due to dew condensation. The water-
drops are therefore attached to the resilient metallic
plate 13, the sleeve 15 and the insulator 16. The resilient
metallic plate 13 is connected to the sleeve 15 through
such waterdrops. Resistance is therefore produced on
the electric output terminals 14A and 14B. The control
circutt outside of the oven is actuated as the tempera-
ture probe 7 would be inserted in the jack 11 to be
connected thereto, thereby to erroneously stop normal
microwave oven operation. Until such communication
through waterdrops is removed, normal microwave
oven operation cannot be obtained.

Moreover, the hermetical sealing construction of the
probe rotatably supporting device or jack 11 delays
evaporation of such waterdrops. It disadvantageously
takes much time before normal operation is obtained.

DISCLOSURE OF THE INVENTION

The present invention is proposed to eliminate the
defects of the prior art and provides highly reliable
high-frequency heating apparatus having a simplified
device for rotatably supporting a temperature probe,
which performs no erroneous operation.

In a temperature probe-equipped cooking apparatus
adapted to control a heating source according to the
food temperature detected by a detector means which is
adapted to be inserted into a heated food on a turntable
rotatably disposed in an oven chamber, the device for
rotatably supporting the temperature probe in accor-
dance with the present invention is disposed at or adja-
cent to the center of the oven top plate corresponding
to the center of the turntable. Connection of the probe
rotatably supporting device with the temperature probe
1s made by a removable construction of a plug-jack
engagement. The jack has resilient contact pieces in-
cluding contact portions, and a body for holding the
contact pieces. With the plug inserted into the jack, the
plug is held by four contact portions of the resilient
contact pieces. These contact portions at each of the
measuring terminal side and at the grounding side are
located at opposite positions to hold the plug, from
which electric signals are taken out to detect the tem-
perature of food to be heated.

The jack body is made of a non-metallic material such
as resin, and has a sleeve for guiding the plug and holes
for mounting the jack to the oven chamber.

The plug, the sleeve and the contact portions of the
contact pieces of the jack are made of metal. Either the
plug or the sleeve and contact pieces are made of a soft
metallic material impregnated with oil. The jack body
has in its upper portion a vapor hole, above which a
heat conductive plate is disposed.

With such arrangement, the temperature probe may
be removably taken out at its plug from the oven cham-
ber. With the rotation of food on the turntable, the
temperature probe is rotated together with the food.
The use of a soft material such as copper impregnated
with vegetable oil assures a smooth rotation of the tem-
perature probe. |

The vapor hole and the heat conductive plate are
formed and disposed for prevention of contamination
and dew condensation. Moreover, resilient contact of
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the plug with at least four contact portions permits a
stable electrical output to be taken out.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a section view of a high-frequency heating
apparatus equipped with a conventional jack in which

the temperature probe is used.
FIG. 2 is a section view of the apparatus in FIG. 1

used as a microwave Oven.

FIG. 3 is a schematic view of a temperature probe-
equipped high-frequency heating apparatus having a
device for rotatably supporting a temperature probe in
accordance with the present invention.

FIG. 4 is a perspective & exploded view of the probe
rotatably supporting device of the present invention.

FIG. 5 is a section view of the probe rotatably sup-
porting device of the present invention into which a

plug is inserted.

FIG. 6 1s a similar view to FIG. § with the view
position changed by 90°.

FIG. 7 is a section view of the apparatus in FIG. 3
used as a microwave oven.

FIG. 8 is a section view of a high-frequency heating
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apparatus including another example of a dew conden-

sation preventive means.

BEST FORM TO PRACTICE THE PRESENT
INVENTION

The following description will discuss one embodi-
‘ment of the present invention with reference to the
attached drawings.

FIG. 3 15 a schematic view of a temperature probe-
equipped high-frequency heating apparatus having a
device for rotatably supporting a temperature probe in
accordance with the present invention.

A motor 2 1s disposed at the bottom of an oven cham-
ber 1. A turntable 5 supported on rollers 4 is rotatable
by the motor 2 through a rotary shaft 3. Food 6 placed
on the turntable 5 is heated by microwaves.

With a temperature detector means 8 of a tempera-
ture probe 7 inserted into the food 6, temperature data
- as electric signals are transmitted to a magnetron con-
trol circuit 19 through a cable 9 and a plug 10.

A device or jack 11 for rotatably supporting the tem-
perature probe 7 1s screw-fixed, through a mounting
plate 20, to an oven top plate 1A at or adjacent its center
corresponding to the center of the turntable 5. To the
jack 11, the plug 10 of the temperature probe 7 is con-
nected mechanically and electrically such that the elec-
tric signals above-mentioned are transmitted to signal
lines 21a and 215.

When the temperature of the food 6 reaches a prede-
termined finish temperature with heating by micro-
waves, the magnetron control circuit 19 opens a switch
22 to shut off the supply of power to a magnetron
power circult 23, thus stopping the operation of the
high-frequency heating apparatus.

The following description will discuss the probe ro-
tatably and supporting device or jack 11 with reference
to FIG. 4.

The probe rotatably supporting device 11 includes
four contact pieces 25a, 25b, 25¢ and 25d respectively
having control portions 244a, 245, 24¢ and 254, a body 26
for fixing these contact pieces 25q, 255, 25¢ and 254, and
a body cap 27 for preventing these contact pieces 25qa-d
from coming out.

The contact pieces are constituted by the contact
pleces 25a and 25b at the measuring terminal side, and
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4

the contact pieces 25¢ and 254 at the grounding side.
The grounding line is connected to the jack 11 through
a printed circuit board for a control circuit (not shown).

Each of the contact pieces 25a, 25b, 25¢ and 25d is cut
at the center portion thereof into a substantially U
shape. The cut portions are inwardly turned to provide
resiliency. Semi-spherical contact portions 24a, 245, 24¢
and 244 made of a soft and conductive material such as
copper are attached to the tips of the cut portions by
calking or the like. The contact pieces 25a, 255, 25¢ and
25d have projecting portions 28 as electric output por-
tions. '

The body 26 made of a non-metallic material such as -
resin 1s opened at its top, and has 1n its inner four faces,
grooves 29 for fixing the contact pieces 25a-d. The
body 26 has its lower portion a sleeve 30 and a metallic
plate 33 which has holes 31 and T-shape plates 32 for
fixing the body 26. The sleeve 30 1s made of a soft and
conductive material, such as copper, impregnated with
vegetable oil, and is attached to the metallic plate 33 by
calking or the like. By the inner surface of the sleeve 30,
the plug 10 of the temperature probe 7 is supported such
that the inclination of the plug 10 during rotation is
restrained.

In order to provide insulation distances between the
contact pieces having different polarities, there are dis-
posed four radial insulation walls 34 around the sleeve
30 and insulation walls 35 projecting from the inner four
corners of the body 26. Such insulation walls 34 and 35
prevent dew condensation of vapor, thereby to prevent
the contact pieces having different polarities from being
short-circuited. The body cap 27 has in its center a
vapor hole 36 having a diameter of about 6-10 mm.

A temperature probe metal mounting plate 20 1s spot-
welded to the oven top plate 1A. The size | of the space
formed by the metal mounting plate 20 and the oven top
plate 1A 1s about 3 of the wave length of a high-fre-
quency electric wave. It is to be noted that the safety
standards as to the permissible amount of electric wave
leakage are satisfied even though such size 1 is other
than } of the wave length of the high-frequency electric
wave.

FIG. S 1s a section view of the jack 11 mounted to the
oven top plate 1A through screws 37a and 37h with the
plug 10 of the temperature probe 7 inserted into the jack
11. In FIG. §, the contact pieces 23a and 25b at the
measuring terminal side are shown. The plug 10 has a
conductor 10z (at the grounding stde), an insulator 105
and a tip conductor 10¢ (at the measuring terminal side).

FIG. 6 1s a similar view of FIG. 5 with the view

position changed by 90°. The following description will

be made with reference to FIGS. § and 6.

The contact portions 24e¢ and 24b of the contact
pieces 25a and 25) at the measuring terminal side resil-
iently engage and are pressingly contacted with the
concave portion of the tip conductor 10c so as to me-
chanically hold the plug 10. At the same time, the
contact portions 24c¢ and 24d of the contact pieces 235¢
and 25d at the grounding side resiliently engage and are
pressingly contacted with the conductor 10g of the plug
10. With the plug 10 attached to the jack 11, the temper-
ature probe 7 1s hung down from the oven top plate 1A.

Accordingly, when food 6 placed on the turntable 5
1s rotated, the plug 10 of the temperature probe 7 is
smoothly rotated together with the food 6 even though
the cable 9 of the temperature probe 7 tends to be
twisted. Thus, there is no risk that the cable 9 is actually
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twisted. Correct temperature data are therefore trans-
mitted to the electric signal lines 21g and 21b.

The contact portions 24a-d and the sleeve 30 are
made of a soft and conductive material such as copper.
Therefore, when the plug 10 is rotated, the rotary
contact portions are not damaged to assure a smooth
rotation of the plug 10.

‘Two contact portions at each of the measuring termi-
nal side and the grounding side are located at opposite
positions to hold the plug 10. While the plug 10 is rotat-
ingly contacted with the contact portions, electric sig-
nals which are always stable, are transmitted directly
from the plug 10. Two contact portions at each of the
measuring terminal side and the grounding side are
always in contact with the plug 10 by a resilient pressing
force. Even if contact of one of these two contact por-
tions with the plug is momentarily insufficient due to
dirt or dust, the other is contacted with the plug, so that
an electrical output can be stably taken out.

FIG. 7 1s a section view of the high-frequency heating
apparatus having the probe rotatably supporting device
11, when i1t is used as a microwave oven.

A heat conductive plate 38 is disposed above the
vapor hole 36 in the body cap 27 of the jack body 26.

When the high-frequency heating apparatus is used
with the temperature probe not in use, the probe rotat-
ably supporting device 11 is exposed directly to vapor,
oil or food stock generated from a heated food in the
heating chamber. However, vapor entering into the
device 11 through, the sleeve 30 is discharged to the
outside after having passed through the vapor hole 36 in
the body cap 27 at its center portion, thereby restraining
dew condensation of such vapor.

Even if vapor is condensed in the probe rotatably
supporting device 11, the insulation walls 34 and 35
separate such condensed waterdrops from the contact
pieces, thereby to prevent the contact pieces having
different polarities from being short-circuited.

Moreover, when the plug 10 is inserted, contamina-
tion of the contact portions 24e-d may be scrapted off.
Stable electric signals are thus taken out at all times.

When vapor discharged to the outside of the oven
chamber 1 strikes directly against the body 18, such
vapor is converted into waterdrops due to temperature
diference. Such waterdrops then fall on the probe rotat-
ably supporting device 11 or in the oven chamber 1
through the vapor hole 36. According to the present
invention, however, provision of the heat conductive
plate 38 prevents such vapor from being condensed,
thus eliminating the inconvenience above-mentioned.

Instead of the heat conductive plate 38, a vapor ab-
sorbing material such as cushion rubber may be used.
With the use of such vapor absorbing material, stable
electric output may be taken out at all times.

FIG. 8 is another example of a dew condensation
preventive arrangement in which a dew condensation
member 39 of the cone shape is disposed on the probe
rotatably supporting device 11.

When vapor discharged through the vapor hole 36 of
the probe rotatably supporting device 11 strikes against
the body 18, such vapor is condensed to be converted
into waterdrops due to temperature difference. Such
waterdrops fall on the probe rotatably supporting de-
vice 11 or in the oven chamber 1 through the vapor hole
36. When such waterdrops fall in the oven chamber 1,
the waterdrops strike against the contact portions 24a-d
and are therefore accumulated in the probe rotatably
supporting device 11. According to the present inven-
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6

tion, however, vapor discharged through the vapor
hole 36 is condensed at the cone-shape dew condensa-
tion member 39 disposed above the probe rotatably
supporting device 11, the size of the member 39 being
larger than that of the probe rotatably supporting de-
vice 11. Waterdrops thus converted from the vapor
flow along the peripheral edge of the cone-shape mem-
ber 39 and then fall on the oven top plate 1A. Thus, no
waterdrops fall in the probe rotatably supporting device
11. Therefore, the output portions 28 are not electri-
cally conducted by waterdrops, thus eliminating the
risk of malfunction.

The metal mounting plate 20 and the oven top plate
1A form a choke circuit, and connection between the
temperature probe 7 and the sleeve 30 of the jack 11 is
made in metal. Thus, the high-frequency heating appa-
ratus in accordance with the present invention may be
safely used without any leakage of electric waves in the
oven chamber 1.

As thus discussed hereinbefore, according to the de-
vice for rotatably supporting a temperature probe of the
present invention, the plug 10 of the temperature probe
7 may be attached to or removed from the oven cham-
ber 1. When food 6 is rotated by the turntable, the plug
10 itself may be rotated together with the food 6.

(1) Two contact portions at each of the measuring
terminal side and the grounding side are located at plu-
ral positions which are opposed to each other, and are
contacted with the plug by a resilient pressing force,
thus permitting transmission of signals stable at all
times.

(2) The vapor hole in the body cap permits vapor to
be discharged to the outside, thus restraining contami-
nation and dew condensation.

(3) Even if vapor is condensed, insulation walls dis-
posed in the jack body prevents the contact pieces hav-
ing different polarities from being short-circuited.

(4) Vapor discharged to the outside through the
vapor hole 1n the body cap, is absorbed by the heat
conductive plate, thereby to prevent dew condensation.
Thus, no waterdrops fall in the probe rotating and sup-
porting device.

(5) Electric signals are taken out directly from the
plug. Thus, a predetermined function is achieved with a
simple construction, thereby to form the apparatus in a
small size. Economical production is thus made.

INDUSTRIAL UTILITY

As thus discussed hereinbore, the present invention
provides a highly reliable device for rotatably support-
ing a temperature probe to be used in a high-frequency
heating apparatus, which assures rotation of the probe
plug with a simple construction and eliminates malfunc-
tion resulted from dirt such as vapor, oil or food stock
generated from a heated food.

What 1s claimed is:

1. A device for rotatably supporting a temperature
probe disposed in an oven chamber of an oven for heat-
ing materials, said temperature probe having a plug at
one end thereof and having another end for insertion
Into a material to be heated for detecting the tempera-
ture thereof, said oven chamber having wall surfaces,
comprising

a socket section having a body with means for secur-

ing said socket section to one of the wall surfaces of
the oven chamber, said body having a top part with
a vapor hole formed therein, said socket section
further including contact means nonrotatably sup-
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ported by said body and arranged for rotatably and
disengageably supporting said plug, said contact
means receiving signals from said temperature
probe through said plug; and

preventing means arranged on a portion of a top plate
of said oven directly above said vapor hole for
preventing waterdrops formed by condensation of
vapor ascending through said vapor hole, from

falling back through said vapor hole, said prevent-
ing means having an inner conical surface with an

edge radially extending beyond an area occupied
by said socket section arranged therebelow so that
water droplets formed by condensation on said
inner conical surface run down said inner conical
surface and fall outside said area occupied by said
socket section.

2. A device for rotatably supporting a temperature
probe as set forth in claim 1, wherein either of said plug

and said contact portions is made of metal impregnated
with vegetable oil.

3. A device for rotatably supporting a temperature
probe as set forth in claim 1, wherein said plug includes
a measuring side terminal portion and a grounding side
terminal portion, said contact means includes two pairs
of contact portions, the contact portions of each pair
being opposed to each other, each said pair of opposed
contact portions being arranged to contact with a re-

10

20

2

spective one of said measuring side terminal portion and

said grounding side terminal portion of said plug.

4. A device for rotatably supporting a temperature
probe as set forth in claim 3, wherein said contact por-
tions are made of resilient materials, and the distance
between the opposed contact portions of each pair 1s
less than the diameter of said plug.

S. A device for rotatably supporting a temperature
probe disposed in an oven chamber of an oven for heat-
ing materials, said temperature probe having a plug at
one end thereof and having another end for insertion
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into a material to be heated for detecting the tempera-
ture thereof, said oven chamber having wall surfaces,
comprising

a socket section having a body with means for secur-

ing said socket section to one of the wall surfaces of
the oven chamber, said body having a top part with
a vapor hole formed therein, said socket section
further including contact means nonrotatably sup-
ported by said body and arranged for rotatably and
disengageably supporting said plug, said contact
means receiving signals from said temperature
probe through said plug; and

preventing means arranged on a portion of a top plate

of said oven directly above said vapor hole for
preventing waterdrops formed by condensation of
vapor ascending through said vapor hole, from
falling back through said vapor hole, said prevent-
Ing means comprising a vapor absorbing material.

6. A device for rotatably supporting a temperature
probe as set forth in claim 5, wherein either of said plug
and satd contact portions 1s made of metal impregnated
with vegetable oil. |

7. A device for rotatably supporting a temperature
probe as set forth in claim 5, wherein said plug includes
a measuring side terminal portion and a grounding side
terminal portion, said contact means includes two pairs
of contact portions, the contact portions of each pair
being opposed to each other, each said pair of opposed
contact portions being arranged to contact with a re-
spective one of said measuring side terminal portion and
said grounding side terminal portion of said plug.

8. A device rotatably supporting a temperature probe
as set forth in claim 7, wherein said contact portions are
made of resilient materials, and the distance between the
opposed contact portions of each pair is less than the

diameter of said plug.
% 3 * ¥ %k
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